The role of protein synthesis in the decay of phosphoenolpyruvate carboxykinase messenger RNA.
The role of protein synthesis in the control of phosphoenolpyruvate carboxykinase (PEPCK; 4.1.1.32) mRNA turnover was studied in FTO-2B rat hepatoma cells. A previous study demonstrated that incubation of these cells with cAMP prolongs the half-life of the otherwise short-lived PEPCK mRNA. The decay rate of PEPCK mRNA was also slowed in cells incubated with cycloheximide, but not in cells incubated with other translation inhibitors, such as puromycin or pactamycin, even though protein synthesis was inhibited 85-95% by these agents. No correlation was noted between the rate of L-[3H]valine incorporation into cellular proteins and PEPCK mRNA half-life, suggesting that protein synthesis per se is not required for breakdown of the mRNA. Exposure of cells to the translation initiation inhibitor pactamycin together with cycloheximide abolished the "slowing" effect of cycloheximide, and PEPCK mRNA decayed at the same rate as in cells incubated in the presence of pactamycin alone. In contrast, pactamycin did not reverse the effect of cAMP, and the mRNA decayed at the same slow rate in cells incubated in the presence of either (Bu)2cAMP alone or (Bu)2cAMP together with pactamycin. Since pactamycin promotes polysomes dissociation, these results suggest that cAMP enhances the stability of a polysome-free PEPCK mRNA. Furthermore, these results strongly indicate that neither the rapid decay of PEPCK mRNA nor the cAMP-mediated stabilization of the mRNA requires on-going protein synthesis.